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Overview

Redwood Creek covers 282 sguare miles (180,000 acres) of forested upland topography.
The basin is 65 miles long with the headwaters located near Board Camp Mountain, in
Northern Humboldt County. The watershed drains into the Pacific Ocean near the town
of Orick. Elevation within the basin ranges from sea levd a the town of Orick up to
5200 feet a Board Camp Mountain. Vegetation varies from Old Growth Redwood
Forest dong the lower portion of the drainage to Douglas-fir, intermixed with oak
woodlands and hardwoods to Ponderosa and Jeffery Pine stands adong the upper
elevations. Aress of grasdands are aso found adong the main ridge tops and south facing
dopes of the watershed. Prior to the harvesting of timber within the Redwood Creek
watershed, 83 percent of the drainage supported mature coniferous forests. The
remainder of the watershed, approximately 17 percent, supports grasdands and oak
woodlands. Redwood Creek drainage currently supports 24,315 acres of old-growth
coniferous forests.  Approximately 68 percent of the total watershed area has been logged
at least once.

For the purpose of the NCWAP study of Redwood Creek, the basin has been divided into
five key areas (Table 1). Area one is the estuary, which takes in the flood plan around
Orick up to the Prairie Creek confluence. Area two is the Prairie Creek drainage. The
lower portion of Redwood Creek from Prairie Creek up to the upper Park Boundary is the
lower basn. The middle basn is the area between the Park boundaries, near Coyote
Creek, upstream to Lupton Creek, near the Highway 299 Bridge. The upper watershed
area is the remainder of the drainage basn upstream of the Highway 299 Bridge. These
five areas were delineated based on higtory, climate, rainfall, \egetation, and land use and
ownership paterns. There are 23 planning watersheds as defined by the Cd water 2.2
gsysem. One of these planning watersheds, Boat Creek, condsts of a smal series of
coasta streams outside of the Redwood Creek Basin. Redwood Nationa Park has
identified 74 tributary basins, which contain a second order or higher stream.

Table1l. Subbasin Summary Table For Redwood Creek.

Redwood Creek Sub Basin Summary

Basin Estuary Prairie Creek | Lower | Middle | Upper TOTAL

Area (ac.) 3,429 25,338 44,487 64,090 43,342 180,686
Roads (mi.) 58 271 327 461 382 1,499
IAcres Harvested 563 3,521 28,654 49,830 16,807 99,058
Hardwoods 417 1,204 8,452 11,412 14,304 35,789
Grassland Q 312 752 4,016 3,889 8,969
Forested 1,302 23,774 34,716 48,186 22,638 130,616
Converted Acres 1,710 48 0 20 0 1,778




Land Ownership

Prior to 1968 most of the Redwood Creek drainage was held in private ownership.
Timber companies or large family ranches owned most of this ownership ranches. During
this time timber harvesting was the dominant land use. Credtion of the Redwood
National Park in 1968 and expansion ten years later led to a change of land use within the
Redwood Creek area.  Logging was no longer the principa land use in the lower part of
the drainage.

Currently 43 percent of the entire watershed is within public ownership (Table 2 and
Figure 1). Privaidy hed timberlands account for 56 percent of the ownership (101,142
acres) within the Redwood Creek Basin. The Redwood Creek Landowners Associdion is
comprised of ten private landowners (Landowners Association 2000) ranging from small
to large indudrid tracts, which own and manage lands within Redwood Creek. This
collective ownership accounts for more that 80 percent of the privately owned poperty in
the watershed. Eight large ownerships of larger than 3,000 acres each account for 90
percent of this total. Some of these members have managed land within the basin for fifty
years or longer. These members represent a mix of land uses, including ranching and
forest management activities and uses.

Table 2 outlines the percentage of ownership for the four man public agencies, which
have land management responghilities within Redwood Creek. These figures represent a
consolidation of the ownership patterns, which existed during the beginning of the 20"
century. The 1911 “Denny’s Officid County Map” showing property ownership of
Humboldt County, including the Redwood Creek area reveds a much more fragmented
land ownership pattern. Land sections are divided up into multiple ownerships with each
section containing as many as Sx ownership names. Names such as Hammond Lumber
Company, B.L. Lyons Hill — Davis Company, Collins, Russ and Sons, Solomon,
Merryman Fruit Land and Lumber, Thomas & Bar, Gold Bluff Mining & Lumber,
Warren Timber Company, Trinity Nationd Forest, C H Wright and J D Tilley just to
name a few. Northern Mountain Power Company could aso be included in this partia
lig because of their power line that bisected Redwood Creek. This power line was
located within the same location as the present day right of way.

Table2. Acresand Percentage of Owner ship within Redwood Creek

BASIN FED Only
National Park 66,696 ac | 36.9% 92.7%
State Park 6,620 ac 3.7%
BLM 3,599 ac 2.0% 5.0%
USFS (Six Rivers) 2,537 ac 1.4% 2.3%
Private 101,142 ac | 56.0%
Total 180,594 ac | 100.0% | 100.0%




As the demand for forest products increased by 1950 and timber operations became the
principad land use within Redwood Creek, companies began to incresse their land base.
Smdler companies and individud holdings were bought up or the timber rights were
acquired by the larger more viable operaions As a result of this ownership
consolidation dmogt dl of the privatdy held land became subject to forest management
and timber harvess,

Early Land Use

Native Americans made extensve use of Redwood Creek, especidly aong the man
channel of Redwood and Prairie Creeks (Fogter, Pers Comm.). Extensive villages were
located dong the flood plan near the mouth of the ocean. The Yurok People have
occupied approximately 300,000 acres (Lara 1996) covering the area from the mouth of
Little River through the lower portion of Redwood Creek and north to Wilson Creek and
inland to Bluff Creek dong the Klamath River. Waterman recorded no fewer tha five
villages during his work on the Yurok Tribe in 1923. The rich forests of this region were
teeming with wildlife and the sreams were full of fish. Fre was ds0 used as a land
management tool. Forest were burned on a frequent badis to reduce the fuel loading as an
ad to hunting. Although the Yurok People did not harvest redwood trees a fdlen
redwood tree or portions of the tree were wdl utilized. Uses of the redwood tree
included; redwood sticks for cooking and drying various fish, for drying meat such as ek
or sea lion, condruction materid for houses or sweet lodges, gill net floats, net needles,
drum handles, baby baskets, storage baskets, ladies work dresses, chairs, pillows and the
indispensable canoe.

Chilula people inhabited the lower and central portion of Redwood Creek. Chilula
villages were located on or near lower Redwood Creek from the inland edge of the
redwood bet to a few miles up sream of Minor Creek. Eighteen villages Stes were
recorded as bedonging to these people. All but one (Kroeber 1976) of these Stes was
located on the eastern Sde of the creek. This was to take advantage of the of the
increased sunlight and less timbered aress.

A third group of Native Americans that inhabited Redwood Creek were the Whilkut
people. They occupied upper Redwood Creek area upsiream of the Chilula to the
headwaters and portions of the Mad River and Grouse Creek drainages.

Settlement of the Orick area was first recorded in the 1850's. During January 1851, a
smal gold rush broke out over the beach sand a Gold Bluff. Miners, seeking to develop
the area north of Redwood Creek, in the area of the “bluffs’ and Mgors Creek, firs
sdtled in the area The dluvid plain in and around Orick was cleared of the extensve
Sitka Spruce stands, hardwood trees and thick brush and converted to fam and grazing
land. This converted area accounts for less than one percent of the totd basin area. The
upper areas of Redwood Creek were becoming utilized and populated during this same
time peiod. Minegs and sdtlers were moving into the basn. The initid use of
hardwoods in this area was for fud wood, fence posts, and tanbark. Tanbark, bark from
the tanoak tree was used for the tanning of hides.



reek Land Ownership

Figure 1. Redwood Creek Land Owner ship Patterns.



Catle ranching and sheep faming were beginning to utilize the native meadows,
grasdands and oak woodlands. Cattle were being moved into the Redwood Creek area
and by 1860 extensve herds were located aong the Bad Hills and Upper Redwood
Vdley. After 1865 the sheegp and wool industry became the leading agriculturd
enterprise in the eastern portion of the vdley, avay from the dense stands of timber.
Excdlent stands of native grasses provided year-round grazing and were well suited for
sheep grazing. Wool produced in this area of Humboldt County was consdered to be the
best grown on the Pecific Coast and dways brought the highest prices on the open market
(Green 1980). Up until 1940 there was an estimated 15,000 to 20,000 sheep within the
Bad Hills and Redwood Creek area (Stover, pers. com). With this large number of
animds within a rdativdy smal area one can only speculate as to the amount of impacts
from this enterprise. The only land base, which could be used for grazing, was the
natural grasdands and oak woodlands. These two areas amount to approximately 32,000
acres of auitable rangeland. These figures would indicate that there were approximately 1
to 2 sheep per acre.  This figure is well above the recommendation of no more that one
anima per four acres. This ratio can be even as high as ae sheep for 20 acres on low
qudity rangdand (Stoddart, Smith and Box 1975). Once the carying capecity of the
range is exceeded and the area is overgrazed, adverse effects can be noted. Effects such
as, reduced forage production, creation of bare and ungable topsoil, loss of top soil,
increased erosion, cregtion of gullies, invason of the dte by lower quaity plants, increase
in the percentage of annud plants and reduction in the number of plant species present.
Although the possbility of hisoric overgrazing the Redwood Creek land base, which
could have lead to the incipient stages of erosion in the watershed, is beyond the scope of
the NCWAP program, it may warrant further study.

Forest Management

Four key factors appear to have played a deciding role in how timber was harvested
within Redwood Creek and the North Coast in generd. These factors being; timber
taxation, the newly enacted Forest Practices Act of 1945, timber demand, and the advent
of the cawler tractor. Until the “Minimum Diameter Law” was repeded in 1955,
(Arvola 1976) which prohibited the commercid cutting of coniferous trees of less than 18
inches in diameter, timber companies were required to leave standing timber for
reforestation.  Until the time of the new timber yied tax laws in 1977, standing timber
was taxed on its assessed value on an annua basis. The Forest Practice Act of 1945 dso
required that no more that 70 percent of the timber could be removed during a harvest.

This led to the perceived notion that redwood trees within the lower portion of Redwood
Creek were being logged under a seed tree or sdlection method of dlviculture. This was
commonly referred to as a “tax cut” (Tangen, pers com). To dlow for forest
management options the Forest Practice Act provided a section that permitted a
landowner to submit an dternative plan to the Rules. Sdection harvesting was generdly
the norma dlviculture prescription untii a winddorm in 1959 caused a dgnificant
amount of blow down in a harvest unit owned by Arcata Redwood Company just north of
Orick. This savere damage led to the change from sdlection harvest to clear cutting. This
change would aso require that an dternative plan be written and gpproved by the Board



of Forestry. Prior to the Board hearing the matter, Director DeWitt Nelson of the
Department of Naturd Resources vidted the sSte to discuss the proposd with the
company Presdent Howard Libby (Arvola 1977). This dternative plan to clear cut 835
acres was gpproved by the Board of Forestry in April of 1960. A review of the
dternative plan in February of 1961 did not indicate any problems, even though the plan
was adjacent to or in close view the Redwood Highway (Highway 101). This plan was
amended and enlarged two different times. Each time the cry of visud impacts from
clear cutting could be heard. These cries soon became heard and eventudly led to the
creation and expansion of Redwood National Park.

Initid timber harvets are visble on the 1942 aerid photos. This early logging was
conducted with steam donkeys and cable sysems as evident from the tdl tae yarding
patterns in the photos. Some early tractor logging started in the late 1930's but does not
become highly utilized until after the end of World War 1l.  The post war years and
associated housing boom created an increase in the demand for Douglas-fir logs This
led to an increase in logging within the middle and upper portions of Redwood Creek.
During the period from 1949 to 1954 19 percent of the area was logged (Best 1984). This
increese demand for Douglas-fir logs resulted in a dgnificat amount of area that
produced the vast tanoak stands, which are vigble in the area today (Houston). Today,
these dmogst pure tanoak stands are being harvested and utilized. Once the stands are cut
the arealis replanted to the native Douglas-fir to reintroduce the tree to the Site.

Tractors had been tried as early as 1924 in the redwood region but could not compete
with the steam donkeys. By the beginning of World War |1, gpproximately 50 percent of
redwood logging was by tractor in place of steam power. War requirements precluded
their further increase in use. It was even speculated in The Forest Stuation in California,
Report to the Legidature (Cdifornia Legidature 1945) “that even after the war and when
tractors become available, they will not be used under some terran and wegther
conditions.  Winter wesather in the redwoods brings deep dippery mud on which tractors
are not effective, particularly on steep dopes. Under such conditions, clear cutting will
be continued until a way is found to employ tractors in degp mud or a different type of
yarding machine is developed.” Once the War ended, tractors became the principa means
of skidding the large logs to the landings after. Large skid trails were necessary due to
the 9ze of the equipment and logs. During this period logging arches were employed
which increased the sze of these tralls. The tractor logging arch was developed on the
Pecific Coagt for skidding the large logs encountered there. It proved to be an effective
tool for yarding logs in the redwood region. The arch was a large track mounted piece of

equipment pulled by a crawler tractor. In tractor arch operations chockers were set to the
log and the winch line of the tractor. The logs were then winched up into the arch and
hoisted clear of the ground. Use of the arch dlowed for the leading end of the log to be
lifted off of the skid trail and clear of the ground. Use of the arch had advantages during
yading operations. These advantages included; less skidding resistance, higher skidding
speed, cleaner logs and less cable wear (Conway 1976). Due to the size of the tractor arch
combination there was a dgnificant reduction in the maneuverability of the machine.
This reduction resulted in an increase in the gze of sid trals and landings. Each skid
trall dso needed a “turn around” for the tractor before it could connect to a turn of logs.



These large sgnificant skid trails resulted in large cut barks, sgnificant fills a low points
and the increese in s0il displacement. Development of the integrd arch diminated the
tractor arch operations. The arch was now a part of the tractor and diminated the need
for a second piece of equipment.

Aerid photos from that time period indicate that the yarding pattern was down the dope
and drainage. Overdl ground disturbance was aso increased due to the tractors ability to
congruct large layouts in a rdativity short amount of time. Layouts conasted of building
aflat lay for the tree to fdl into to cushion the blow and prevent it from bresking up upon
impact. Not only was the layout made flat by moving the soil but mounds of soft soil
were dso pushed up dong the lay to absorb energy of the fdling tree. A tractor-
constructed layout was often 300 feet long and 20 feet wide. Prior to the advent of tractor
condructed layouts they were made by hand. Early layouts amounted to nothing more
than piling brush in the depressions and swales to make aflat cushioned bed.

Modern cable yarding methods did not become wdl utilized within Redwood Creek until
aound 1972 when Arcata Redwood Company brought in the first highleed system
(Hooven pers com). Introduction of cable yarding sysems dong with the newly
legidated Forest Practices Act of 1972 modified somewhat how timber was yarded
within the drainage. There was an increase in the use of ridge top landings and mid-dope
road congruction. Clear-cutting units were reduced in sze from the massve cuts of the
1950,s to areas of 80 acres each. Buffers between clear-cut blocks were aso utilized
during this time period as part of the new Rules. Changes on the ground can adso be seen
on the aerid photos that are the result of regulatory change. The popular use of “cable
below the road and tractor above’ is quite evident during this time and up until the early
1990's. With the addition of stream protection zones in 1984 to the regulatory toolbox,
these protection measures become quite visible on the photos after 1984.

Vegetation Composition

Information on past and higdorical vegetation conditions is not avalable to compare
changes in the types and condition of vegetation classes. Information on current
vegetation was derived from 1994 multi-spectra scan information provided by the USFS
remote sensng lab. The vegetation map layer is the source for CALVEG types  The
minimum mapping Sze is 25 acres for contrasting vegetaion types. Ealy 2002, an
update of this vegetation data based on 1998 imagery will be available.

Currently there are five vegetation types that account for 87 percent (Table 3) of the
vegetation in Redwood Creek. The largest type is Douglas-fir, which covers 58,964
acres. Type classfications of both redwood and redwood Douglas-fir cover a combined
area of 56,192 acres. Of these three commercid timber types approximately 21 percent
(24,315cres) is preserved as old-growth forests. The remainder of the vegetation) within
the Redwood Creek drainage is comprised if 32 different and distinct vegetation types.
All of these types have a combined tota of 8,000 acres, approximately 13 percent of the
watershed area. Table 3 shows dl of the vegetation cover types found within Redwood
Creek.



Table 3. Vegetation Types and Acres for the Redwood Creek Drainage.

Vegetation Type Acres Percent of Total
Northern Mixed Chaparral 4 Lessthan 1
Red Fir 11 Less than 1
Ultramific Mixed Schrub 13 Less than 1
Tule - Cattail - Sedge 18 Lessthan 1
Dune 19 Lessthan 1
Mixed Conifer - fir 21 Less than 1
Urban - Developed 49 Less than 1
Scrub Oak 160 Less than 1
Jeffery Pine 183 Less than 1
Ultramific Mixed Conifer 205 Less than 1
Coyote Brush 228 Less than 1
Mixed Conifer - Pine 260 Less than 1
Willow 346 Lessthan 1
Bigleaf Maple 362 Lessthan 1
North Coastal Mixed Shrub 376 Less than 1
Tree Chinquapin 393 Less than 1
Barren - Rock 413 Less than 1
Agriculture 420 Less than 1
\Water 440 Less than 1
Huckleberry Oak 457 Lessthan 1
Blueblossom Ceanothus 503 Less than 1
Douglas-fir Pine 617 Less than 1
Calikornia Black Oak 667 Less than 1
Canyon Live Oak 839 0.45
Douglas-fir White Fir 1,317 0.71
\White Fir 1,399 0.75
Sitka Spruce 2,213 1.18
Montane Mixed chaparral 2,733 1.46
Sitka Spruce - Redwood 6,153 3.28
Oregon White Oak 7,640 4.07
Red Alder 7,898 4.21
California Bay 8,957 4.78
Annual Grass - Forbes 10,413 5.55
Tanoak - Madrone 16,618 8.86
Redwood - Douglas-fir 23,139 12.34
Redwood 33,053 17.63
Douglas-Fir 58,964 31.45

Total Acres 187,501




Several of hese types as shown in Table 3 could indicate a change from the origina pre-
settlement vegetation.  Urban-Developed areas account for 49 acres, mostly the town of
Orick. Areas of coyote brush, (Baccharis spp.), blueblossom ceanothus (Ceanothus
thyrsiflorus), and agriculture are vegetation types which may not represent the native
vegetation in the totd area origindly found in the area  Agriculture (420 acres) is a
definite change. This change is located mostly in and round the community of Orick.
Blue blossom, an invader species mogtly after fires or other ground disturbance, occupies
503 acres. Blueblossom Ceanothus dong with coyote brush is found on the dryer south
facing dtes. Mogt of the coyote brush is concentrated in the area dong the ridge of
Copper Creek dong with a minor amount in Coyote Creek. Blueblossom Ceanothus is
found in scattered units in the basins of Panther Creek, Devils Creek, Roaring Guich,
Coyote Creek, Toss Up Creek and Lake Prairie. All of these pockets, with one exception,
of blueblossom ceanothus are found in the area above the Park Boundary. The one
exception is the smdl aea in the Lake Prarie sub-basin where severd units of the
Species are located.

Hardwood trees species associated with disturbance and land use change are dso found
within Redwood Creek. Currently red ader (Alnus rubra) covers 7,898 acres. Most of
this area is located below the Bridge Creek subbasin and generdly on the west sde of
Redwood Creek. The heaviest concentrations of the tree are found in the aress of intense
logging activity in the 1970s. Although this species represents approximately 4 percent of
the land base within the Redwood Creek basin digtribution is limited to the area below
Devil's Creek. No sgnificant mappable concentrations are located above this area
Although this species can be found up to 100 miles inland and a devations below 2500
feet it does not gppear to occur above 600 feet in eevation dong the man stem of
Redwood Creek. Along the upper dopes red ader s not found above 1800 feet dong the
southern aspects.  Another hardwood species, which is associated with land use activity,
is tanoak (Lithocarpus densiflours). Tanoak can exist under a forest canopy with low
light levels throughout mogt of its life  Once released the suppressed trees exhibit
remarkable growth and development. The extensve tanoak stands (16,681 acres) may
have developed from the post World War 1l harvest of the extensive Douglas-fir dandsin
the Upper Redwood Creek area.

Only the aea of barren rock (413 acres), water (440 acres) and dunes (19 acres) are not
currently supporting some type of vegetation. The barrenrock areas are scattered around
the watershed, except for two large areas. The first larger area is the extensve grave
bars (129 acres) along Redwood Creek aong the town of Orick and upstream above the
Prairie Creek confluence. The second digtinct area (72 acres) follows the new section of
Highway 101, commonly referred to asthe “bypass’.

Estuary Sub basin

The estuary sub basin (Figure 2) has the largest amount of agriculture land (420 acres)
within the Redwood Creek basn. Mo of this cover type is in permanent grazing land
and pasture. Developed acres within this sub basin account for the largest amount of
development within Redwood Creek. Approximately 50 acres have been developed in



and around the community of Orick. Old growth redwood is dso found within the sub
basin, dong with stands of cut over land that supports second growth conifers.
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Figure2. Estuary Subbasin Vegetation.
Prairie Creek

Vegedion within this sub basn (Figure 3) condsts dmost entirdly of conifers. These
conifer stands are, for the most part, two different types. Areas of old growth Redwood
and Douglas-fir occupy most of the northern portion of the sub basn. Second growth
redwood forests have become established on the previoudy harvested lands in the sub
basn. These cut over stands now support hedthy well stocked stands. Some of these
second growth stands appear to be overstocked and are loosing vigor. Approximately 40
acres is prarie grasdand. One area (72 acres) clasdfied as barren follows the new
section of Highway 101, commonly referred to as the “bypass’. The areas (48 acres)
which have been converted to another land use are several parcels located dong the lower
section of Prarie Creek. The largest area is where a currently operating sawmill is
located. The land base in this sub basin appears to be productive and does not exhibit any
Sgnificant vegetation impacts.

Lower Basin

A full spectrum of vegetation is found within the lower Redwood Creek sub basin (Figure
4). This sub basn contains 34,716 acres of forested landscape. Redwood, both old-
growth and second growth, occupy most of this type. Douglas-fir dso is a sgnificant
component of the forest. Approximately 750 acres is classfied as grasdand and 8,452
acres are stocked with hardwoods, mainly tanoak. Areas of Oregon white oak are found
adong the upper ridges of the sub basin in association with the grasdands. The land base
in this sub basin appears to be productive and does not exhibit any sgnificant vegetation
impacts.

Middle Basin

Middle basn vegetation (Figure 5) consds of 48,186 acres of forestland dong with
11,412 acres of hardwood forests. Although pure conifer stands are found within the sub
basin, most of the forested landscape is comprised of mixed conifer hardwood stands.
Grasdand covers 4,016 acres within the sub basn. In addition smal aress, scattered
throughout the sub basin are covered with brush. Blueblossom ceanothus aong with
coyote brush is found in the dryer south facing Stes. Past harvest units within the sub
basin appear to be restocked and very productive. The Department of Forestry and Fire
Protection's forest practice program did not indicate any harvest units within the sub
basin which do not meet the stocking standards of the Forest Practice Rules.

11



REDWOOD CREEK

Vegetation

Legend

“__. Prairie Creek Roads
" Prairie Creek Stream

COVERTYPE

0o 045 0 09 18 27
™ — RS

1inch equals 1.47 miles

Prairie Creek Basin

The FEesources A gency
Department of Forestry and Fire Protection
Morth Coast W atershed Assessment Program

Figure 3. Prairie Creek Subbasin Vegetation.

12



REDWOOD CREEK

Lower Basin Vegetation

The Fesources A gency
D epartment of Forestry and Fire Protection

Morth Coast W atershed & ssessment Program

Legend

N Lower Basin Roads
~— Lo er Basin Stream

COVERTYPE

Low er Basin

Figure 4. Lower Redwood Creek Subbasin V egetation.

13




REDWOOD CREEK

Middle Basin Vegetation

Legend

. Middle Basin Rosds
~— Midldlle Bazin Stream

COVERTYPE

o con

HOw
 teB
o v
g e

Miciclle Baszin

Miles
1050 1

g —

1inch equals 2.30 miles

The FEesources Agency
Department of Forestry and Fire Protection
Morth Coast W atershed Assessment Program

Figure5. Middle Redwood Creek subbasin Vegetation.

14



REDWOOD CREEK

Upper Basin Vegetation

Legend

“_ Upper Basin Roads
~re—-- Upper Basin Stream

COVERTYPE

O con
0 How
&g o
o vix

o -

Uppet Basin

Miles
0783750 07s
™ o™ |

1 inch equals 1.72 miles

The Resources A gency
Department of Forestry and Fire Protection

Morth Coast W atershed Assessment Program

Figure 6. Upper Redwood Creek Subbasin Vegetation.

15



Stream Buffer Vegetation

Stream buffers are important to the protection of fish habitat for severd reasons. With
respect to stream temperature, dense trees immediately dong a stream provide shade
from direct sunshine on the stream surface.  Stream buffers with dense @nopy aso help
to reduce ar temperature, thus reducing convective heat inputs to streams, however,
scientific investigations are il uncertain as to how wide and dense buffers need to be to
adequately provide for this microclimeate effect.

Stream buffer analysis (Figure 7) was conducted to assess the amount of vegetation cover
found aong the watercourses within Redwood Creek. The data used for this anayss
were the vegetation data, discussed above, plus a 1:24,000 stream coverage developed by
CDF from the USGS digitd line grgphs. The predominant vegetation types found aong
the watercourses are shown in Figure 7 classed with tree canopy closure. The total buffer
of 100 feet on each side of the watercourses covers approximately 5,340 acres.

4 N
Stream Buffer Vegetation Types within Redwood Creek
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Vegetation Type and Percent Canopy Closure

Figure7: Stream Buffer Vegetation Type and Density Cover.

Vegetation type classes ar e shown as vegetation type and canopy closureis shown as per cent.
Douglas-fir (DF), Redwood — Douglas-fir (RD), Sitka Spruce— Redwood (SR), Redwood
(RW), All hardwood species (HW) and annual grassand (HG) have no cover percent.

Annua grasdand covers 376 acres and is found mainly aong the upper reaches if smdl
drainages and watercourses with a southern exposure and would not provide any shading
of sreams. Conifer classes within the higher crown cover percentage classes provide the
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largest amount of cover dong the streams.  Conifers with canopy closure of 70 percent or
greater occupy approximately 48 percent d the buffer area.  Hardwoods cover 600 acres
of the zone. Because of the eight separate hardwood species included in the vegetation
information, canopy density was not cadculated. Conifers occupy the lower portions of
the basin, generdly bedow Lacks Creek they dtart to become a more predominant
component of the stream riparian area vegetation.

Stream Reach Assessment

Additiona vegetation assessment was completed for the stream reaches surveyed by the
Depatment of fish and Game. Digitd vegetation information was utilized to determine
the area and vegetation type, Sze class and canopy density for the 66 separate Stream
reaches. A buffer zone of 150 feet dong each side of the stream reach was developed to
determine specific vegetaion information The 150-foot buffer zone was used because it
corresponds to the required watercourse and lake protection zones (WLPZ) outlined in
the current Forest Practice Rules. The vegetation information was obtained from the
CALVEG types The minimum mgpping Sze is 25 acres for contrasting vegetation
types The vegetaion layers were then “clipped” to the GIS shape files for the stream
reach assessment. Acres of cover type, tree density and percent canopy closure were then
cdculaed utilizing Arc View GIS (Tables 4 and 5).

Table4. Density and Cover TypeAcresfor the Stream Reach Buffer Assessment.

Density refersto the percent of crown closurefor all treeswithin agiven area. Cover typesare
derived from the standard CALVEG Classification system. Barren areas have lessthan 10 percent
cover of any vegetation.

Density
Percent FEleE Acres Cover
0-9% 13.1 Upps
10 - 19% 59.2 0.4 Ag.
ey o2 51211 gc?:]rlfeenr
-390 .
W0-45% 45 6L9 - Hardnooc
- : rass
28 ) gg(y/z g;g 58.0 Mixed
70 - 79% 8.5 0.9 Shrub
80 - 89% 285 12 Water
90 - 100% 5.3
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Table5. Size Class Comparison Figuresfor the Stream Reach Assessment.

Sizeclassreferstothediameter (DBH) sizerangefor all of the conifers. Sizeclassfor
har dwoodsr efer sto average visible crown diameter. Refer tothechart abovefor a

comparison.
Size class code Conifer (DBH) Hardwood (crown dia)
1 Seedlings 1-49" Less than 15'
2 Poles 5-11.9" 15-30"
3 Small Trees 12 -19.9" 30-45"
4 Medium Trees 20 - 29.9" Greater than 45'
5 Large Trees 30 - 40"

Size Class Acres

1 15.8
2 24.7
3 99.6
4 28.6
5 3.1

Timber Harvesting

Assessment of timber harveding hisory was completed with the use of aenid
photographs.  Various photo flights from different avalable years were employed.
Sating with the year 1942, which was the earliest flight readily available, photo flights
for 1942, 1948, 1952, 1954, 1958, 1964 and 1977 were utilized to determine pest harvest
aress. For the decades of the 1980s and 1990s actud timber harvest plans were utilized
dong with sadlite multi-spectral scanned image data (MSS). This MSS data was used
to indicate changes in the vegetation and not just timber harvesting.  Table 6 reflects the
cumulative amount of timber harvesting within Redwood Creek (excluding Prairie Creek)
as a percent of the tota area. Logging within the Prairie Creek sub basin gppeared to
have stopped about 1968. By the end of 1948, approximatey five percent of the basin
area had been logged. The period from 1949 to 1954 19 percent of the area was logged
(Best 1984). During this period logging was very severe but gill differed throughout the
dranage. Over hdf of the forestry operations took place in the middle portion of the
watershed. Hadf of the acreage cut was from the upper third of the basin. During this
period harvesting was very active in the Prairie Creek and May Creek areas with
extensive clear-cuts visible on the 1954 photos.

From about 1954 to 1978 the rate of harvest within the Redwood Creek area remained
farly congant. Although there were annud fluctuations in the harvest from area to area
the annua harvest was agpproximately 3000 acres per year. After 1966 the upper ad
middle areas had a drop in the areas harvest but the lower area of Redwood Creek harvest
rate more that doubled. Prior to 1964 access roads were constructed aong the bottom of
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Table 6. Cumulative Harvest Percentage of Late Sera
Forests within Redwood Creek, Excluding the Prairie Creek
Areg, for Key Years.

Cumulative Harvest
(Basin excluding Prairie Ck)

Year Pct
1948 5
1954 21
1962 35
1978 62
2000 64

Redwood Creek and dong some of the tributaries. These new access roads alowed for
new logging areas to be opened up prior to the 1964 storm event. Most of the areas cut
prior to 1970, as vishble on the ar photos are in larger clear-cuts few in number. By the
end of 1978, 62 percent of the Redwood Creek land base had been logged. At thistime
logging had stopped in the lower third of the basn. Along the upper two thirds of the
watershed relogging of previoudy entered areas was being conducted.

Estuary

Harvest operations within the estuary sub basin occurred prior to 1942 (Figure 8). Most
of the area had been converted to other land used such as pasture land, and development
as pat of the settlement of the Orick area. A tota of 1,710 were converted to some other
non forested land use. This accounts for most of the converted land within the entire
Redwood Creek Basin. Since 1945 a total of 563 acres were harvested in the area. These
harvested areas have become restablished with conifers and some hardwood stands.
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Figure8. Timber Harvest within the Estuary Subbasin.
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Prairie Creek

Some early tractor logging started in the late 1930's but does not become highly utilized
until after the end of World War Il (Figure 9). By 1948 the use of tractors had become
the primay mover during yarding operations. It was during this time period tha a
majority of the roads in the May Creek, Prairie Creek, Skunk Cabbage and Lost Man
Creek watershed appear to have been constructed. Routes of these haul road systems, for
the most part, followed the drainages themsdves. Landings, some quite extensive, were
aso built in or aong the watercourse channd. A totad of 3,21 acres were harvested within
the Prairie Creek subbasn from the early 1940's until 1978. Mog the magor harvest
operations occurred during the period from 1954 to 1963 in the area of May Creek.
These harvested areas now support stands of well-stocked thrifty young growth forests.

Lower Basin Harvest

The highest percentage of the area logged was during the period of 1962 to 1978 (Figure
10). During this 16 year period 27 percent of the drainage was harvested. This amounts
to approximately 49,000 acres, an average of over 3,000 acres per year. Most of this
harvesting was centered within the areas of the watershed that would eventudly become
Redwood Nationd Park. The second most active harvesting period was from the period
of 1954 to 1962. During this time span of eight years 14 percent of the watershed was
harvested. It should dso be noted that from 1954 to 1978 timber harvesting within the
Redwood Creek Drainage was a nearly even annud levels. The rate of harvest was
farly even a gpproximatey 3000 acres per year being cut. A mgority of this acreage
was tractor yarded. Ground disturbance resulting from these prolonged operations is
extensve, with some areas exhibiting wel over 75 percent of the ground surface being
disurbed. The use of tractor constructed skid trails, especidly on the steeper dopes, is
very evident. In some cases there appears to be a trail leading to every sump or log in
the area.

Logging prior to 1942 was accomplished with the use of steam donkey skidding systems.
Some harvesting was done in the headwaters of Devils Creek and Panther Creek. Some
acreage in the vicinity of the mouth of Minor Creek and near the headwaters of Durdee
Creek was dso harvested with tractors.  The area above Orick along the Bald Hills Road
had been logged. Additiond logging dso took place in the area of Tom McDondd
Creek, Devils Creek and High Prairie Creek. Severa genera observations were aso
noted from the various ar photo years in regards to harvest methods. During the decade
of the 50's and early 60's clear cuts were very large and extensve. Clear-cut units
originding in the mid 1970's and later were much small with buffer zones between the
cut blocks. With the introduction of cable sysems in 1972 the road networks were
beginning to be vishle dong the ridges and mid dope locations.  Although the old roads
dill were located aong channe bottoms, there was a lack on new road congruction in
these aress.
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Figure9: Timber Harvest within the Prairie Creek Subbasin.
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Figure 10. Timber Harvest within the Lower Subbasin of Redwood Creek.
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Harvest rates within the lower subbasin were very uniform when comparing the acres of
timber harvested during various time periods and events (Table 7). Time period from
1945 to 1955 was the initid harvest entry into the sub basin until the 1955 flood. Period
two is that time from the 1955 flood until the 1964 flood. The few years from the 64
flood until the initid park purchase make up period three. The find time period is from
1969 until the second park expanson of 1978. The annud rates of harvest from 1956
until the final harvest in 1978 appear to be farly even.

Table7. Harvest Ratesand Acres L ogged within Lower Redwood Creek from 1945t0 1978.

Time Period Comparison

Time Period | Harvest Acres | Annual Average
1945 - 55 3,593 326
1956 - 64 9,627 1,069
1965 - 68 4,365 1,120
1969 - 78 11,069 1,106

Middle Basin Harvest

Timber harvesting within the middle subbasin has been ongoing for many years (Figures
11 and 12). Harvest operations were noted on the 1948 air photo series.  Ground based
yarding methods were the main system utilized in this sub basn. A totd of 40,059 acres
have been harvested within this sub basn. The highes amount of logging took place
during the decade of the 1980's when 50 percent of the area was harvested. Even-aged
dlviculture is very predominant within the subbasin.  Recent operations have centered on
the rehabilitation of the understocked aress that now support stands of tanoak.
Harvesting of the tanoak and reestablishing conifers is being undertaken land managed by
the timber companies.

Table 8 compares the acres of harvest on the middle and upper subbasins for severa

periods from 1950 through 2000. Note the particularly high levels of harvest on both
subbasins during the 1980s.

Table8. Comparison of the AcresHarvested for the Middle and Upper Subbasins, 1950 to 1999.

Years Middle Sub Basin | Upper Sub Basin
1950 - 1959 1,960 1,117
1960 - 1969 1,505 741
1970 - 1979 8,553 1,147
1980 - 1989 24,75(Q 13,693
1990 - 1999 3,291 729
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Figure11. Timber Harvestsin the Middle Subbasin of Redwood Creek, 1950—-1979.
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Figure12. Timber Harvest within the Middle Subbasin of Redwood Creek, 1979 to 2000.
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Recent Harvest Methods in the Middle and Upper Subbasins

Timber harvesting has continued within the area of Redwood Creek upstream of the
National Park boundary since the expanson of the Park in 1978. For this portion of the
assessment, upper Redwood Creek is considered to be the area up stream of the Park
boundary near Coyote Creek, up to the basin headwaters at Board Camp Mountain. This
section of the assessment was not broken down by subbasins as in the THP assessment
due to the smilar management activities, road systems and common ownerships within
the two sub basns. Of the 107,000 acres within the upper basin, gpproximatey 54
percent was harvested during a 24 year time span (Figure 13). From the period of 1977
to 2000, approximately 58,000 acres operated on. An average of 2423 acres per year was
harvested during these 24 years.

Upper Redwood Creek Harvest
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Figure13: Timber Harvest Plan Numbersand Acres Redwood Creek for Middle and Upper
Subbasins, Redwood Creek, 1977-2000.

Review and approvad of timber harvest plans is under the authority of the Department of
Forestry and Fire Protection. A total d 419 harvest plans were reviewed and approved
by that agency from 1977-2000. During this time period the number of timber harvest
plans approved on an annua basis has decreased. The pesk of 54 plans in 1978 has
decreased to the current low of less than 10 per year. A portion of the reduction in plan
number may be explained by the changes in timber type and sze. While plan numbers
have decreased, average plan size has increased. During the late 1970s the average plan
Sze was approximately 80 acres. For the year 1998 the average plan size had increased
to 187 acres. Pat of this change may be due to the change in slviculture prescriptions
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and regulatory changes. Present day timber sze and dendty indicates there is not a large
amount of commercid size timber acreage available for harvest.

The pesk of acres harvested was in part due to the increase in economic conditions. The
large spike in the graph (Figure 13) for the acres harvested in 1993 is the partid result of
svad plans being submitted for a reatively large number of acres.  Rehabilitation of
understocked (Rehab) areas was employed on severd large areas. Commercia thinning
and sanitation salvage were employed to alimited extent.

Silvicultureand Yarding

Siviculture and yarding changes adso were assessed for the middle and upper subbasins
of Redwood Creek (Figure 14). Twelve separate Slviculture prescriptions and
intermediate treatments were utilized during the 12-year period from 1989 to 2000. Clear
cutting (CLCT) accounted for the largest method used. Although clear-cutting is 4ill
heavily employed, its overal use gppears to be decreasing in the upper Redwood Creek
area.  For the 24-year period 29.7 percent of the acres harvested were clear-cut.
Rehabilitation of understocked (REHB) areas was employed on 16.4 percent of the acres
harvested. Use of this dlviculture prescription is employed to reclam vast acres and
reesablish conifers. This treetment is occurring manly on indudrid timberland. The
extengve tanoak stands may have developed from the post World War 11 harvest of the
extensve Douglas-fir stands found in the Upper Redwood Creek area.

Silviculture Methods

Percent of Total

TRAN
SASV
SHPC
NHRV
STSC
CMTH

B Silviculture |

SHRC

Prescription Used

SLCN
ALPR
STRC
REHB

CLCT 29.7

Figure 14. Upper Redwood Creek Silvicultural Methods and I ntermediate Treatments, 1989to 2000.
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Recent years have seen the increased use of other slviculture methods and trestments.
Commercid thinning (CMTH) and sdection havests (SLCN) are increesng during the
recent years as compared to the decade of the 1970's. Sdlection harvest was applied to
5.6 percent of the areas harvested. Generdly this silviculture system is limited due to the
lack of dl age stands found within the upper basin area. Areas of “No Harvest” (NHRV)
is another forest management tool, which has become utilized during recent years. These
aress are utilized for wildlife protection measures and came on the scene during the mid
1990's  The limited use of sanitation — sdvage (SASV) would indicate the overdl hedth
of the forest is in good condition.  Increased e of the commercid thinning intermediate
treatment should be observed in the future. The young growth stands are well stocked
and may require intermediate treatments to increase forest growth and yield.

Alternative prescriptions (ALPR) was applied © 14.6 percent of the harvest plans. These
dternative prescriptions usudly resembeled a shelterwood remova or clear-cut. As an
dternative to the standard prescriptions these methods were used to protect components
of forest resourcses which could not otherwise be safe garded. Aress generdly safe
guarded were generaly associated with wildlife issues or watercourse portection
measures. Use of a shdterwood removd cut (SHRC) dong with the seed tree remova
cut (STRC) was usudly applied to areas in which the resdua timber was to be removed.

Wedl socked understories are required in the Forest Practice rules for these two
prescriptions to be applied. The remaining prescriptions were utilized on a limited basis.

Their use would appear to be on avery Ste explicit bassto achieve adesired stand resullt.

Yarding methods employed on timber harvest plans within the upper Redwood Creek
area are divided into three separate systems (Figures 15 and 16). Ground based skidding
accounts for 77 percent of this totd. Of the approximately 58,000 acres harvested 44,600
were yarded with ground based equipment. Cable yarding systems were used to yard an
additiona 9850 acres. This category includes dl types of cable yarding systems. It was
not broken down into highlead, short span or long span skyline. Helicopter yarding was
utilized for the yarding of sx percent of the plan aea. Mog of the hdicopter yarding
was used in clear-cut or shelterwood remova units. Ground based yarding was used in dl
types of dlviculture units. Cable yarding gppears to have been limited to rehab units,
shelterwood remova areas and clear-cuts.  Cable yarding was used in one harvest plan to
yard severd smdl commercid thinning units.
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Upper Redwood Creek Yarding Systems
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Figure 11: Yarding systemswithin the upper portion of Redwood Creek.
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Figure 12: Upper Redwood Creek Yarding Systems Utilized during the period of 1989 to 2000.

Review of the harvest plan locations in relaion to their posdtion on the dope was aso
asessed. Harvest plans for the past ten years were overlaid on a digital eevation modd.
Generdly the cable yarding operations were utilized on the dopes grester than 50
percent. Cable yarding was also used to span watercourses due to limited roads access to
one dde or the other. These areas appear to be deep narrow canyons where cable
suspension could be maintained. Helicopter yarding was used to access areas of Steep
dopes and in salected area where access was limited.

Upper Basin Harvest

Within the upper basin 17,427 acres have been harvested (Table 8, above, Figure 17).
The highest amount of 1ogging took place during the decade of the 1980s when 78
percent of the areawas harvested. Even-aged slvicultureisthe primary method utilized
within the sub basin.  Ground based yarding methods were the main system utilized in

this sub basin.
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Figure 13: Timber Harvest in the Upper Subbasin of Redwood Creek, 1950-1979.
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Figure14. Timber Harvest in the Upper Subbasin of Redwood Creek, 1979-2000.
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Roads

There are agpproximately 1,700 miles of roads within the basin of Redwood Creek.
Redwood National Park has estimated that about 50 miles of roads are located within the
inner gorge of a watercourse. Only the mgor highways and several county roads are
paved. The remainder of the roads within the drainage are surfaced with either native
materid, gravel or rock from a locad source. In addition, the mgority of these road (66%)
(RNP 2001) were constructed prior to 1964. Between 1964 and 1978 14 percent of the
roads were build. An additiona 20 percent were added between 1978 and 1992.

Road densty information in the KRIS dong with Cedarholm et d. (1982) suggest that
fine sediment increase in watersheds with more that 3 miles of roads per square mile of
area.  Currently Redwood Creek has approximately 4.79 miles of road per square mile for
the entire watershed (Figure 19).  This number drops to 2.15 miles of road per square
mile of area within the State and Nationd Parks. Up stream of the Park this road length
per square mile increases to 6.72 miles of roads per square mile on private ownerships.

The USFS and BLM ownerships in Redwood Creek have 4.80 miles of road per square
mile of ownership.

Upper Redwood Creek Road Density
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Figure 15:Road Density for Selected Planning Basinswithin the Middle and Upper Basins of
Redwood Creek.



The road-decommissioning program within the Nationd Park as treated or removed 214
miles of roads since the program began in 1978. Road assessment for the Redwood Creek
basin has been completed or is nearing completion. Assessment work in Lupton Creek,
Noisy Creek, Pardee Creek, Toss Up Creek and Roaring Gulch are planning watersheds
which have been funded. The immediae objective of this watershed improvement-
planning project is to develop Ste-specific projects that address the most significant
factors negativey affecting habitat for anadromous samonids in this portion of the
Redwood Creek watershed. The long-term objective is to complete an assessment and
planning effort for dl private lands in Redwood Cresk so that a single restoration plan
can be developed for the entire basan. With the funding and implementation assessment
program, roughly 90% of the private lands in Redwood Creek will have been inventoried.
The remaning portion containing smaler, mixed ownerships would be submitted for
funding during the next funding cyde.

The vast mgority of the roads in the watershed were congructed during the initid timber
harvest period. Most of the private road condruction was for the purpose of timber
harvesting. With changes in the forest Practice Regulations new congtruction has to meet
a higher gandard. These regulations cover congdruction activities such as operations on
steep dopes, road aignment, road grads, erosion control, watercourse crossings, culvert
indillation, winter period operations and road maintenance. This project is specificaly
intended to provide a prioritized plan for reducing the affect of the roads on dream
channdls. Roads currently used for access to conduct timber harvest operations may be
upgraded by the landowner. Some landowners have dready taken action to upgrade many
of their roads and watercourse crossngs. The recommendations and findings of this road
assessment work should be included in the final Redwood Creek Assessment Plan.

Although the new condruction undertaken by CALTRANS was for a new freeway by-
pass, this project did account for excessve amounts of runoff and sediment production by
the time the project was finished in 1992. Impacts of concern occurred during a heavy
rainstorm in October 1989.

Fire

Coagtal redwood forest, especidly the moist Stes dong the coast have a lower incidence
of fire that the drier upland forests within Redwood Creek. Lightning fires do not appear
to be frequent near the ocean but their sgnificance as an ignition source increases with
the distance from the coast and rise n devaion. Intense fires occur a intervas of greater
that 500 years in the more music stes (Veers 1980), 150 to 200 years on the mid-
elevation dopes and 50 years at the dryer inland aress.

The use of fire has long been used as a land management tool within Redwood Creek.
Forests were burned on a frequent basis to reduce the fuel loading as an ad to hunting.
The use of fire as a management tool was well utilized by the lumber industry. During the
steam era period forests within Redwood Creek burned prior to yarding. Generdly these
areas were burned after the large timber was felled and the bark was removed. Once this
was done burning was utilized to remove the sgnificant amount of logging debris and
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bark tha was in the unit. Remova of this debris made the yarding of the logs much
easer but resulted in an increase in sediment generation from the burned unit. Fire is used
today as pat of modern slviculturd practices. Burning of a clear cut unit is utilized for
the preparation of the aea for planting and regeneration of the dte  Burning
prescriptions outline the use of light ground fires to reduce the fine fuds but retain the
larger more course debris as future wildlife habitat. Redwood Nationad Park dso utilizes
prescribe fire as part of their management plan.

Within recorded history fires have been a common part of Redwood Creek. As Table 9
show and Figure 20 show, 1,855 acres have been burned within the drainage since 1950.
Due to the difference in reporting methods, the number of fires and the acres burned for
the Nationa Park Service (NPS) includes the prescribed fires that Park conducts on an
annuad bass. Some of these burned aress in the Park reflect grasdand, which has been
buned multiple times to control unwanted vegetation. It should aso be noted that
agoproximately 79 percent of this totd resulted from on fire. The “Hedy Logging Fire’
on the second of September 1955 burned a total of 22,508 acres. The fire started in the
lower portion of Tully Creek, just north of School House Peak, and burned into Redwood
Creek In addition to these burned acres the timber companies would utilize prescribe fire
on an annua bass. Fire was used as a Ste preparation tool to make ready the clearcut
units for planting. The number of fires is not reflected in the table three unless the fire
escaped control lines and required suppression by one of the fire suppression agencies.

Table9. AcresBurned and the Number of fires by Responsible Agency, since 1950.

Agency Number of Fires | Total acres burned
CDF 7 334
NPS 116 1422
USFS 11 99
TOTAL 234 1855
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Figure 16. Redwood Creek FireHistory.
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